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As demonstrated by in vitro invasion assay systems12-14 and in vivo metastatic models,15 collagenase activities in some animal cell lines have been reported to be positively correlated with the invasive or metastatic potential of the cancer cells, while the relationship with the clinicopathological findings of the cancer is not known.
In the present study, the relationship between two collagenase activities in stomach cancer tissue and the The regional lymph nodes of the stomach are to be histologically designated into five groups: no lymph node metastasis (n(-)) metastasis to lymph nodes group 1 (n1(+)) metastasis to lymph nodes group 2 (n2(+)) metastasis to lymph nodes group 3 (n3(+)) metastasis to lymph nodes located beyond group 3 (n4(+) clarify the relationship between collagenase activities in human stomach cancer tissue and clinicopathological findings of the cancer. During invasion of cancer, normal interstitial connec tive tissue is known to be destroyed by the cancer.25 Fischer in 1946 first described the involvement of the proteolytic activity in the dissolution of extracellular matrix by invasive tumor cells.2 During the steeees of invasion into submucosal layer from the state of carcinoma in situ, the cancer cells must destroy and penetrate basement membrane as a first event of metas tatic process.26 After penetrating the basement mem brane underneath the mucosal layer, the cancer cells migrate into the submucosal matrix which is mainly composed of type I and III collagens. Intact capillary vessels are surrounded by basement membrane.27 Actually it is believed theoretically that cancer cells traverse capillary walls twice during the metastatic process, entering the vessels near the primary lesion and exiting from the vessels after reaching distant organs where metastatic nests will be formed.28 When cancer cells penetrate capillary walls, they need again to degrade proteolytically the basement membrane components. Using ultrastructural techniques, the evidence for the involvement of the degradation of basement membrane by malignant cells has been shown by Birbeck and Wheatley7 and Tarin.25 Type IV collagen, a major struc tural protein in basement membrane, is resistant to interstitial collagenase.9,10 Liotta et al. in 1979 demon strated the existence of a proteolytic enzyme specific for type IV collagen isolated from metastatic murine fibro sarcoma cells. 29 Fessler et al. in 1984 reported that a specific enzyme isolated from metastatic mouse PMT sarcoma cells cleaved murine type IV procollagen into two segments with an approximate mass ratio of 3:1. 30 A few investigators have reported on collagenase activity in stomach cancers. Honya revealed higher inter stitial collagenase activity in stomach cancer tissue than in intact mucosa.31 Particularly at the advancing front of cancer, where active tissue degradation was presumed to occur, high collagenase activity was detected. 6, 11, 32 In this study of 40 cases of stomach cancer, two activities of interstitial collagenase and type IV collagenase were determined, and they were compared between cancer tissue and intact mucosa in the same individuals. The higher activities of both enzymes were detected in cancer tissue, so that the reliability of our previous observation has been confirmed.
The cancers which were 5 to 8 cm in size showed significantly higher activity of interstitial collagenase than the larger cancers. Since larger cancers showed lower collagenase activity, the medium-size cancers could be more actively destroying the surrounding matrix or the turnover of the matrix between the cancer and intact mucosa could be accelerated in these medium-size cancers. The amounts of connective tissue showed a negative correlation with type IV collagenase. The source of proteinases may not necessarily be derived solely from cancer cells.37 While there are many studies of the proteolytic activity from cancer cells, some evidence supports the production of proteinases by stromal cells. 38 Ellis et al. showed that LX-1 lung carcinoma cells produced a 58 kD protein, TCSF (tumor cell collagenase stimulatory factor), which induced collagenase produc tion in cultured fibroblasts. 39 In the present study, the enzyme activity could be from both cancer cells and stromal cells since the enzyme has been derived from tissue homogenate. Simply, the negative correlation between type IV collagenase activity and the amounts of interstitial connective tissue could be a result of the imbalance between degradation and synthesis of matrix in the local region. In order to clarify the whole scene of the connective tissue metabolism in cancer tissue, the characterization and localization of the proteolytic enzymes using monoclonal antibodies as well as cDNA probes 40 specific for these enzymes cannot be avoidable as a next step of the investigation.
As for the lymph node metastasis, both collagenase activities were higher in the cases with lymph node metastasis than in the cases without it. Moreover, the cases with marked vascular invasion showed higher activity of type IV collagenase than the cases with less invasion (p<0.1). It might be possible to regard type IV collagenase as playing an important role in the cancer cell invasion into lymph vessels and veins of stomach wall. This speculation is also in line with the previous observation about the involvement of basement mem brane degradation during the step of the vascular invasion. 6,11
In regards to the potential for the malignancy of cancer, the speed of local spreading and the degree of metastasis to distant organs can be two major parameters by which we can judge the character of the malignancy. From this stand point, lymph node metastasis, tumor size, and depth of invasion into the stomach wall have been re-evaluated in this study, so that it was possible to isolate the cases belonging to the highly malignant group. The cases which were suspected of being highly malignant showed higher activity of type IV collagenase than the less malignant cases, while interstitial collagenase activity showed no significant difference. Recently, Ostrowski et al. also have demonstrated a positive correlation between the degree of malignancy and transin gene expression, which is believed to be the rat homologue of stromelysin,41 using chemically induced rat squamous cell carcinoma. 42 The present study suggests that type IV collagenase activity in cancer tissues could be an useful biological marker for the degree of malignancy of stomach cancer. The postoperative 20-year-survival rate for early stomach cancer in National Cancer Center Hospital in Japan is over 94%.43 A few percent of early stomach cancer recurred after radical surgery and most of them had metastases in distant organs such as liver, bone, and brain which were certainly caused by blood-borne route. 44, 45 Retrospective studies have reveeeeeealed that the histological finding of positive vascular invasion was one of the important risk factors for the recurrence after curative operation.44,46 Based on the results of this study, type IV collagenase activity correlates with the severity of va scular invasion and the degree of malignancy of stomach cancer. Recently we have demonstrated that the posto perative adjuvant chemotherapy for early stomach cancer was not always effective . 47 The rate of recurrence may be reduced by intensive lymph node dissection as well as strong anticancer chemotherapy for the cases which are regarded as possessing highly malignant potential based on the preoperative evaluation using the biological marker in the biopsied specimen.
